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� ��` n~1,k�. ^ kYnuy ^ ( s ( ^ c
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n~k�1 c (*1w+,kT+,p�( .0k�+&+,k�- � 1 bdf pY+/n~k�1 c (�1*�0 c�^ vT+,p�( c k c�� ´�(�1,kÙ& l0`%c + b ´�( x  � 	 n~k$($#en b ( c +um ` 1,(
( c n~k x ( x  	 p�(/m&n `%c�c�bdc�f k#i²+,p�(�& l0`%c + b ´�( x± � 	¦�
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� ���~�®,Y�q�r* ¤ � k c�^ v x�` + ` i�1&k�-9+,p�( c ( ` 1,(|m«+N)�1,( sDb k l m ^ v±n~k x ( xT£
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'D�



vertical
frequency

horizontal
frequency

8 x 8 IDCT

8 x 8 DCT

8 x 8 DCT coefficients block8 x 8 image block

�Xbtf�l 1&( ' c10 bdf�� ´ `%f m,n `#c k%iÚ+,p�(  � 	 n~k$($#en b ( c +omjk%i `%c±� È � . ^ kYnuy�w� �' 

1 l�c���^ ( c�f +,p n~k xDbtc�f  	 p�(�& l0`#c + b ´ ` + b k c m«+&(�)0m b ´�(wn `%c .0( `�x ( l m«+,( x i�k�1N( ` nup6- ` n~1&k�. ^ kYnqy bdc `
i�1 ` -L(±¢ �Xbtf  ��¤  	 p�( `�xDs�`#c + `%f ( k#iNn~k xYbdc�f±sDbax (�k l m btc�f -Lk�+ b k c nSk�-L)0( c m ` + b k c +,(|nqp c�b & l (#m
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.Yv ���h}¦¥!�,�  @¦� ) b nS+ l 1&(#mNn `%c .0( n~k x ( x l m bdc�f -Lk�+ b k c�� n~k�-L)0( c m ` +,( x )�1&( xDb n~+ b k c . ` mK( x k c
+&p�({+K®¦k c ( ` 1&(#m«+ `%^ 1,( `�x v n~k x ( x i�1 ` -L(#m�¢�( b +&p�(�1 £
� ) b nS+ l 1&(#m¦k�1 ��� ) b n~+ l 1,(#m ¤ �� bdc nS(P+&p�(�n~k xDbtc�f
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) ` m«+ `%c0x i l + l 1&(¦i�1 ` -�(#m ` m�1&(~i�(�1,( c n~(#m¦¢ �Xbdf  �D¤  	 p�( l m«(�1²n `#cL` 1,1 `%c�f (_+&p�(_) b n~+ l 1,(�+KvY)¬(|m btc/`
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btc i�k�1&- ` + b k c ` + +,p�( x (#n~k x (�1Lk c�^ v b i c (*( x ( x ¢ b ¡(g b i{+&p�(Tn~k c +&( c +�k%iw+&p�(T- ` n~1&k�. ^ kYnqy[p ` m
nup `%c�f ( x·btc n~k�-L) ` 1 b mKk c +,k6+&p�( n~k c +&( c +Pk#i!+,p�(em ` -�(w- ` n~1&k�. ^ kYnqy btc +&p�(L)�1&( sYb k l m�i�1 ` -L( ¤ 
	 p b m�i�( ` + l 1&( b mwn `%^d^ ( x �u�$���$�d�
���$�����!�u� � �d�S���¾*�ö } �S�D�� 	 p�(±y$(�v +,k ($# n b ( c +wn~k xYbdc�f k#i sYb�x (�k
mK(.& l ( c n~(#m ` + ^ k#® . b +w1 ` +,(#m b m{+&p�(±m«( ^ (#n~+ b k c k%i ` )�)�1,k�)�1 ba` +,(±)�1,( xDb n~+ b k c -�k x (#m{+,k ` nqp b ( s (
n~k c0xDb + b k c0`%^ 1,(*) ^ ( c�b m«p�-L( c +� 	 p�( ���h}¦¥!�,� m«+ `%c0x�` 1 x�xYb m«+ bdc�f�l�b mKp�(#m�.0(�+K®¦(�( c +,p�1&(�( xDb¾¼ (�1&( c +
- ` n~1,k�. ^ kYnuy�n~k xDbdc�f +KvY)¬(|m�¢ �A@ +«vY)0(#m ¤ c
�$y b )�)¬( x{�A@ � )�1,( xDb n~+ b k c i�1,k�-;)�1,( sYb k l m�i�1 ` -�(j® b +,p�´�(�1,k�-Lk�+ b k cNs (#nS+,k�1* Í k bdc i�k�1,- ` + b k c

` .0k l +�+&p�(N- ` nS1,k�. ^ kYnuy b m�n~k x ( x k�1!+,1 `%c mK- b +&+,( x +,kw+,p�(P1&(#n~( bts (�1�
£
c +,(�1 �A@ � -Lk�+ b k c�� n~k�-L)0( c m ` +&( x )�1&( xDb n~+ b k c i�1&k�- +,p�(N)�1&( sDb k l m�i�1 ` -L( b m l m«( x  	 p�( �A@

+KvY)0( z +,p�( �A@¨`�x�x 1,(|m,m `#c0x�zYb iº1,(.& l�b 1,( x�z +,p�(!-Lk�+ b k c>s (#nS+,k�1 z +,p�(  � 	 nSk$($# n b ( c +um `#c0x
& l0`#c + b ´ ` + b k c m«+,(*)0m b ´�( ` 1,(N+&1 `%c m«- b +,+,( x 

£
c +,1 `!�A@ � c k�)�1&( xDb n~+ b k c{b m l m«( x i�1&k�-ª+&p�(¦)�1,( sYb k l m»i�1 ` -L(�¢ btc +&1 `%� i�1 ` -L(h)�1,( xDb n~+ b k c k c�^ v ¤ 
0 c�^ v +,p�( �A@ +KvD)0( z +&p�( �A@ `�x�x 1&(#m,m z +,p�(  � 	 n~k$($#en b ( c +um `%c0x +,p�(+& l0`%c + b ´ ` + b k c
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target

reference

difference Cr

Cb

best match

16

16

8

8

motion vector

0100110 ...

DCT + Quant. + RLE

Variable Length Coding

�Xbtf�l 1&( � c � k�1,® ` 1 x )�1&( xDb n~+ b k c k%i ` - ` n~1,k�. ^ kYnuy btc�`/� � ) b n~+ l 1&(�� �E   � 	 c  _b m&n~1,(�+&(w�hk$m btc (
	 1 `#c mÛi�k�1,- z32!l0`#c +* c 2!l0`%c + b ´ ` + b k c�z0�_��} c ��l�c±� ( c�f +,p }�c nSk xDbdc�f

DCT + Quant. + RLE 

motion vectors 011010 ...

-  0.5  x + =

past reference target future reference

Variable Lenght Coding

�Xbtf�l 1&( � c @¦b�xDb 1,(#n~+ b k c0`%^ )�1&( xDb nS+ b k c k%i ` - ` n~1,k�. ^ kYnuy bdc `£@¦� ) b n~+ l 1&(�� �.   � 	 c  !b m,nS1,(�+&(
�hkgm bdc ( 	 1 `%c mÛi�k�1&- z42!l0`#c +* c 2!l0`#c + b ´ ` + b k c�z0�!��} c ��l�c � ( c�f +&p }�c n~k xYbdc�f
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pixels

8
pixels

8

Video Sequence

Pictures

Macroblock

Block

Slice

Group of Pictures

�Xbtf�l 1&( � c·¯ bax (�kTm«('& l ( c n~(�mK+,1 l n~+ l 1,( ` mLm«)0(#n b¶§ ( x .Dv ���h}¦¥ � �E  � ¥ 1,k l )¸k%i ��b n~+ l 1,(#m
l m l0`%^t^ v .0( f�btc m�® b +,p `#c�£
� ) b n~+ l 1,( z i�k ^t^ k#®¦( x .Dv ���²`%c©x»@¦� ) b n~+ l 1,(|m~ }h` nup6) b n~+ l 1,( b m xDbtsDbax ( x
btc +&k/m ^db n~(#m z - ` n~1,k�. ^ kYnuy�m `%c0x . ^ kYnuy�m~

mK+,(�)©m b ´*( ` 1,(N+,1 `%c mK- b +&+,( x +,k/+,p�(N1,(|n~( bds (*1�

2»9;Î:9 � ?/aV568;MN:POLQ �»� F�WX5YG·ES�#C#5D�2= ES¾VH¬�#�5�
�_(*1,( b m ` n~k ` 1umK( sDb (�® k%i�+,p�( sYb�x (�k mK+,1&( ` - m«v c + ` "º £
c +KvD) b n `#^!���j}¦¥!�&� ( c n~k xDbtc�f�z�`%c
btc ) l + sYb�x (�kBm«(.& l ( c nS( b m xDbdsYb�x ( x{bdc +,k l�c�b +umVk%iw�g�,�-, � *dÐK�HÀdÐ � ���~�®,D�u�r*�¢ ¥ 0 � m ¤uz ®�p�(�1&(�( ` nup ¥ 0 �
n~k c m b m«+omBk#i `#c ` 1,1 `#c�f (*-L( c +_k#i�k c ( £Û� ) b n~+ l 1&( z���� ) b n~+ l 1,(|m z�`#c0x£@¦� ) b n~+ l 1&(#m~ � ¥ 0 � mK(�1 s (#m
` m ` . ` m b n ` n�nS(#m,m l�c�b +� }h` nup�) b n~+ l 1&( b m xDbdsYb�x ( x i l 1,+,p�(�1 bdc +,k/k c (�k�1�-�k�1,(�*S� ���~��*{+&p ` +�k ¼ (�1
` -L(#nup `#c�b mK- i�k�1�1,(#mKv c nqp�1&k c�b ´ ` + b k c�`%c©x +,p l m ^db - b +²+,p�(w)�1,k�) `%f$` + b k c k%i²(�1,1&k�1om~ }h` nupTm ^tb n~(
b mwn~k�-L)0kgm«( x k%i `6cDl ->.0(�1�k#i } �$�*�,�-ë~� �#�q ?*S }h` nup - ` nS1,k�. ^ kYnuy b m{nSk�-L)0k$mK( x k#i_i�k l 1 � È �
^tl - bdc©`%c n~(Ú. ^ kYnuy�m `%c©x +«®²k�nup�1&k�- btc0`%c nS(�. ^ kYnuy�mj¢�m«(�( �Xbtf  ��¤  £
cw��� ) b n~+ l 1,(#m�( ` nup{- ` n~1,k�. ^ kYnuy
n `#c p `�s (!k c (!-Lk�+ b k c>s (#nS+,k�1 z ®�p�(�1&( ` m bdc¤@¦� ) b n~+ l 1,(#m�( ` nqp/- ` n~1,k�. ^ kYnuywn `#c p `|s ( ` mh- `%c v ` m
+K®¦kw-�k�+ b k cLs (|n~+,k�1um~ }h` nup ) ` 1,+�k#i�+&p b m�mKv c + ` "6¢ ¥ 0 � m z0� b n~+ l 1,(#m z � ^tb n~(#m ¤Vb m¦( c nSk x ( x ® b +&p `
mK)¬(|n b�`#^ p�( `�x (�1N¢ ` m�m«p�k%® c btc �Xbdf  ��¤uz0`#c0x )�1&k f 1 ` -em�m l nup ` m x (#n~k x (�1omjk�1 ��}j�!£K	 ) ` 1om«(N+,p�(
���h}¦¥!�â§0^ ( sYb�x (�kN. b +�mK+,1,( ` - z$`#c0x 1,(#nSk f�c�b ´�(�+&p�(#m«(�p�( `�x (�1umS 	 p l m z +&p�(�v/n `#c ($#en b ( c + ^ v x ( `%^
® b +,p i l 1,+,p�(�1 x�` + ` 
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'�b m `%c (!"Y+,( c m b k c k#i�+,p�( ���h}¦¥_�&��bdc +,(�1 c0` + b k c0`%^ m«+ `%c0x�` 1 x i�k�1 xYbdf�b + `#^ n~k�-L)�1&(#m,m b k c k%i
`#l0xDb k `%c0x sDbax (�k/m btf�c0`#^ mS ���h}¦¥!�
'wb m xDb 1&(#n~+&( xL` +!.�1&k `�x n ` mK+�i�k�1,- ` +um ` +!p btf p�(�1 x�` + ` 1 ` +&(#m 3
b +j)�1,k sDbax (#m�(!"Y+,1 `P`#^df k�1 b +,p�- b n¦+,k$k ^ m�i�k�1¦(d# n b ( c + ^ v�n~k xYbdc�f�bdc +,(�1 ^�` nS( xPsYb�x (*k z m l )�)¬k�1,+om ` ® b�x (
1 `%c�f (�k%i». b +�1 ` +&(#m zY`%c©x )�1&k sDbax (#m¼i�k�1j- l�^ + b nup `#c�c ( ^ m l 1&1,k l�c0x m«k l�c0x nSk xDbdc�f  £ + b m `#^ mKkPy c k#® c
` m £ �206� £K} � �*���D�*� 

	 p�( ���h}¦¥!�
' mK+ `#c0x�` 1 x>b m²n ` ) ` . ^ (_k#iÚn~k xDbdc�f m«+ `%c0x�` 1 xY�
x ( §0c�b + b k c +,( ^ ( sYb m b k c/` +¦. b +j1 ` +&(#m
i�1&k�- ` .0k l + �87©��� � . b +9�#m `%c0x p bdf p ��x ( §0c�b + b k c +&( ^ ( sDb m b k c ` + ���87���L� . b +:�|m~�� btc n~( ���h}�¥!��'
b m ` m l )0(�1umK(�+_k#i ���h}¦¥!�,��z����h}¦¥!�
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Block Layer

Macroblock layer

and two chrominance blocks
for 4:2:0 video)

Slice layer
(containing n
macroblocks)

Picture layer
(containing m
slices)

Sequence layer
(containing p
pictures)

(containing four luminance
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8 x 8 DCT coefficients block
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MPEG file

File name Bitstream

Sequence Header GOP

GOP Header Picture

Slice Header

Picture Header Slice

Macroblock

Macroblock Header Block
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builds

called by
parseBlkFile

User Processing

m
peg2stat

MPEG file
<<uses>>

Options

<<uses>>

main(), MERIT.c

{or}<<calls>>
<<calls>>

parseBlkFile()

<<calls>>

parseDctFile()

<<calls>>

Parse.c Parse.c

<<calls>>

infoList

Analysis functions

<<uses>>

<<uses>>

<<calls>>

<<depends on>>

<<calls>>

parseDctSelective()

Parse.c

<<uses>>

Analysis.c
analyseInfo1() analyseDctInfo()

Analysis.c

only with
VALID mode

builds
builds

updates

<<uses>>
SceneChangeList

Other analysis functions:

analyzeReplayShots(), Parse.c
AnalyseMotion, Motion.c
AnalyseFlow(), Flow.c
displayMVs(),  SRGPInterface.c

<<uses>>

called by
parseDctFile

printSceneList()
Scene.c

<<uses>>prints the list
of key-frames
to stdout
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